(a) Cross-Sensor Decouple

Q

, 2

SAM

A
»

I’

Q
Q
%3

" .

Multi-Sensor Tactile
Features

(b) Cross-Modal Alignment

Tactile Encoder T

Tactile
Layer T,

Tactile
Embed

Tactile Input
Language Encoder £ ¢

UBA,
The sensor Language Language
touches a >
rough. o Embed Layer £,
Language Input
Vision Encoder vV
Vision Vision
Embed Layer V,

Vision Input

(0]
0%

Modulated Multi-Sensor
Tactile Features

¢
UBA,

Tactile
Layer T

¢
UBA,

Language
Layer £,

f
UBA,

Vision
Layer vV,

Qq Q, Sensor-Aware Modulator
PN Q0™ L (SAM)
Zactile - Irreleva™ ]
¢ SoftMax

4 |

. ¢

chouPled Lear-mng e Modulator

Q Ny

22 o }

vy, 4
Tactile Tactile
Layer T, Proj

UBA{-L &
Language Language
Layer L, Proj

*

Vision Vision
Layer V, Proj

©

Symmetric
Contrastive
Learning

©

Legends

Frozen

Trainable
[
¢ :\'%‘E parameters

parameters

Trainable sensor
center parameters

Tactile features from

QO O © @ different sensors

© © © Modal features in the

same parameter space

Unified Bridging Adapter

(UBA)
l ¢
Upy,
Tacfile:% ng
Layer T; Shared;

¢
Downy,

il

¢

Upy,
Languagé%: @
Layer L; Shared;

Downg

i

Il

=

Upy,
Vision o @
Layer' V; Shared;

Downy,

[



	幻灯片 1

